PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-101099 
(43)Date of publication of application : 07.04.2000 



(51)lnt.CI. 



H01L 29/872 



(21) Application number 

(22) Date of filing: 



10-263506 
17.09.1998 



(71) Applicant ; 

(72) lnventor : 



TOSHIBA CORP 

KOBAYASHI SETSUKO 
SHINOHE TAKASHI 
TAKIGAWA OSAMU 
IMAI SEIJI 

FUJIMOTO HIDETOSHI 



(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor device 
using SiC in which resistance is decreased in ohmic electrode 
region. 

SOLUTION: The semiconductor device has an SiC region 101 
and an electrode region formed thereon wherein the electrode 
region includes an SixC1-x layer 102 (x>0.5) and a first element 
carbide layer 105 having negative value of carbide creation 
enthalpy. The electrode region includes an impurity doped SiC 
layer. 
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$$1182 000-101099 



fc«aa»***rr s*i#8tt-*or, mrevafli 

«l*x>0. 5t^Si x Ci- X JiWRttlSi 

Mo 

[»*a3 3 s i cmmtzos i c««±ic^fiKi*i 

a>a*#o a 2 <©7c*a>anb«B^ t) ft **A/-c«ja 

^ftoi i a>7c*<oaib»a>««&i;^<b»±j5!cx>^ 
;u tf— *<m<Dfii£&om 2 a)7E*<DS^btta>««3b<as 

[»#E5] niS i CiiSEtC^n^S i CfSMLtlC 

eaaaw*. Kibtt£«x>^iue— 3b<fto«i«i*o 

*ia>5c*<D«fl:1M>**fc4B* i£<b1&£i$x>*;ufc: 
— ^ft©tt*»oJB2a>5c*a>^b«lA^&«:*II&tf* 
2(7)7cmt7)^b^^bft^g*#A/-e«^**iTt^. 

*um*. BMb«B*jjtx>5^e— 3b<*a>«t»o»i <z> 
7c*i(D8Mb«3<&«i$L &*b«s£j*x>$;utr— 3b<ftcoffl 

* soi 2 o>7tm<Dmitto<Di&&$Lifm 2 <z>7c*ta>^b 

[W#JS6] pIS i C«*tCOpfiS i C«*±|C 

— A<fta>«s»o»2a>7c*a)^b«i^&<i:4»&tf 2 

£u isfclM*. aft«Bflfe«X>5r;ue— 36<ft(Da£»oW 

1 a>5c*o>i»ft«Ba>««&tf^b«i*j«x>*iutr— 

•0)ttSl»o»2a)5c*<D^b«B<J[>«*A<;'E«LfcBa6 
tflZ 2 81X1* 3 ttO>a 3 (DtcSI $ £t;B £*A/-CUWl * 

[ffi*JS7] pis i C^HJtCtDpMS i C«*±|C 

»j**ftfcaaa*fc**r*¥»tt*«T?fc-3T* n 



*4©5c*a>^b»^e><j:*a&i/2!fixtt3«i 
1*. BHba*rtx>5finf— atf«ft***x>4i;n; 

5c*fl>&<bto<D«*J&<;ia L fcJWfctf IC 2 SlXI* 3 ft® 

a 3 (D5c«* *A/raas*ir^* c t $»« 

[»*«8] S i C$IJ|££C<DS i C««±lC»**tl 
*»*SS«-efcoT. WrEiB«ffllzffli^»»(*HlfS(D 

[»*«9j nenFrsaftaictett&aiztt^snsH 

[»*3S1 0] S • CflH£<tC(7)S i C«*±lC»J*S 

a«(*G e^£*)<1 0 21 C m-3l5l±-Cfc4S i 1- X - Y C 
x Gey JSZ'£A,T'mtfLZtiTl^Zt&ttWit-fZ>¥ 

i»#ai 1] aiaaaos \ c^nE<t. ccom 1 m 
mm<Ds i ca«ici/g v k^— »***tt=«a«t. 
ca>«a«a)n«fflic»jc-r4««(ctei^r»«a»t 
miasm 1 «tio)s i c««ti=tt**i/i*2*«a!a> 
s i ca*i****¥»(*»B-i?fcoT. 

<h?|tJ3BS&2aiSg/(DS i C«*<&«JMUzG e 1 
0 21 cm-3iiA±(7>S i 1- x -y C x Go y BtfJMt * *lT 
1>SC t J^it^^iftgSo 

2] IMMKIM*1 x 1 0l8cm-3jaT<7>7Km 

SB. 

[«^(D»afttt^3 

[000 1] 

[M0)lt«ttI»B] *fSSHi*. Sic 

[0 0 0 2] 

ffll^SS i C(7)^~^^^mai: LTI*N i jM£< Jfll* 
btitl^o LA*L. N i l*s i C*a)y'Ja>t£FC: 

aafcaraizattu 5**«aa>»«SMb*>* 

aaicaaAWBrsi:. 5<y*maaa±raBa 
Lfeaizaan ^Eaaa>«ib^xft8Ub£s 

[0 0 0 3] S i C$il^>3^ h 

«a<DIBiattU:s i c»«fcl*iea»«8M>#— K 



(3) 



*$BE2 000-1 01099 



[0 0 0 4] S i CI*, ^«»3b<ft4ai^*filC 

[0 0 0 5] 

«a"fi*«-c«>*t(to<* < <t & t ^ 5 MBtffc o tz* £ 

fc, S i CI* h^^JSftfcRSKffiBLT* 

[0 0 0 6] *§£BAl*±Uft&<»mm\ZttLTteZ*Xtz 
tOT'foV. S i C*fflt^c#3H*S«|CfelxT. 

ft£L. Si C0)^^U7aiS-Vb+^iJT»iftJS*|fi)± 
[0 0 0 7] 

[»as«»t*fc«)a)¥S] s i c««£ 

C(DS i c««J:ir»rt**tfc«a««i:*»-r4** 

f*8it^ot, *FK«a«tt(* x > o . 5T*fc*s i 

x Cj-x ■**^"C«Ml4*iri**C4:*««4'r*. 

[0 O 0 8] x > 0. 5tfc^)S i x C1- X H(±« S i 
izK&ftlMKy. a*J4S i o. 5 Co. 5 ZftTtOt-f 
Wlz^fctLl*. x>0. 5T'fel»S i x Ci- X »£&l*5 

[0 0 0 9] *fc*«MSI* % S i CfHStCCDS i 
JC±lcJK*Jft£tifcWaflM& ^tt^fi*8Itfco 
T. ffirEWtaW*l±x>0. i x C1- X MR 

tf»ft»±fltx>*/Utr— 35<H©tt«l#o* 1 <7>7c5tCD 

[o o i o] **wt?ii, 1 a>7c*a>a*btt£i«x> 

<D5L^A<J5CCLrmi 0)7c*a>BMb«!l3Ei<»«*4x*i: £ 
tic. x>0. 5T*fc&Si x Cl-x mtfi#&ttl*. 
CCDS i x C1- X BlCcfey. ftaXHfcHf** 5 

x>* ;u bf-^a<Dffl$l#oS 1 cD7c3t<DfttSfc * y % 
«*S<DSt ttS IC <tot£C *«a<DH«ta<b-S>£<b t ^ o 

fc Pais $ B^ah-r « c t »v z « . 



[0 0 1 1 ] S i Cm®tZ<DS i 

*±ir»***tfc«a«*fc**'r**»i»*«r*-D 
t. wiiB«a«*tt^*M(B^KaaEK-e>y**ifcs 

[0012] **wjCcfc*Ltf. atasK— e^ysttfc 

S i C»SKlt*ztl=J:y % *0>±t=*HH««Kift 

$C<tA<t?#& 0 fc*b\ C C T? l N 5 S i CJllZli. S i 
0.5 C0.5 I^li:, x>0. 5t'fe^)S i x CHI 

[0 0 13] *fc**BHI*. S i C»«tC(DS i C^S 
«±l:M«^tflm<:t*r«WIWI?ft? 

t s «rffi«affl«i*. at^b«5±*x>^;ue— *<ft(Dfii 
^tioi i a>5c«a>«^b«B/i^6<r:4»atfaft«B±ttx 

> $ ;u tf — tfftOtt £ llol 2 <D5c*<Dg*b«^ * & 

jut - — *<fto)fii*}#o» i (D5ciRa>M^biiBa>«i«&t/a 

[0 0 14] **«-ei*. *2(D5c*(D^b«l±fitX> 
*A*tf— A<ft<Dffi-C*fc^fcto, S i C 2 
<O5c*A<SJ6Ur»2 0)5c*a>^b«BA^«t*tt* CCD 

X&Xl <D7C*A<Jgl6LTmi <D5c*<D&<b»Jb<ff*J«* 
4x^<. a<b»±rtlcfli9a*a>«raizJ:oT*C*« 

aoa5*«<b-v>«fctt^ofcB««i»jtr«cfcA<-c# 

[0 0 15] nfiS i CflMfcZttnfi 

s i c««±ic^dt*nfc«a«iai«*-r*^*(** 
g-e&o-c. nc*aa*tt. »baifiEx>^;ue- 
3&<fta)asi#o*i ©56*©iWb«B^&ft«» % Sib«a 
±j$x > ^ ;u e-A<m<^fi&^}tom 2 a>5c«a>»ib«g^ 

tfLZtiXl^Z. 5lcU>l*, Kib^^x>^;ut°-*<mcD 
«*»oKia)5E*a>aMblfca>«*. »<b«i±j«x>* 
;ue-3b<aoffls^o*2(D5c*<7)^bift(D«ia&i;m 

2 CD5c^CD^^b«D(D®l|g*<;1S L fr H ^ # A/T«fiE $ *i 

[0016] utoynvibisM* mzcDytm 

^bfelCDf^ffllCcfcy . nSSiC«i0nIK-/Oht 

fc*»*tfnffls i c«*^65l#as«ti4Ci*<|»jh 

-5 !y^»tt«fit*«a-e#*t^ofc«i*A<»^tL 



(4) 



t$BS2 000-101099 



[oo 1 7] *fc*»w*, P ^s i ca«tco)pa 

±tfx ;u b: -*<m<7>fil£ ftol 2 o>7cX0>9Hbft* 

b «c 2 Bixr* 3 mom 3 <d5c'X£ *t;» 

-Cfltdt$*iTU^ SHM4. «<btt±fifcx>*;utf— A< 

tM^^l i a>%xa>Kibttaatt&tf&ib«B±rt 
x>^;ue— *<*(Dfflis»o*2a>5c*a>^b«aa>«« 

LfcJHfcl/lC 2 ftXI* 3 filCDX 3 <D7L^^#t;ll 
[0018] **i»-e** *a>£E£HflL m2(D5t^ 

til (SW4. *3(07C*A<3F««8i:Lr K— 
*ifcS i C (S i 0. 5 CO. 5 3fclM4 x > O. 5 <7) S i x 
C1- X ) fr€>tt«) £*V'J7*< h>*'J >y-r&Ct 

[00 19] *fc**EI4* plS i CfWtCOpfi 

iet^ot, inte«a«R«^. «<b«±fifcx>^;ue— 

&tf »^b*±«x >^ iu tf— 3&<fta>ffiS»o* 4 tf>7cif§ 
0>flHbtoJ&*&fc*B* K4a>7cX0)S1btt^&ft«ll& 

n*** atiMi. «^b«B±«x>^in;— &tfa^b*± 
/£x>* ;u if— *<Aa>tt$»o* 4 (D7c«0>K<b«ga>«H 
ttRtf* 4 (D^C&J£<bta<Z)f^&a<;l£ Lfc»3fctf IC 2 
3 m<DWZ 3 <D5cf¥l£^t;Ji £ -s/uvrntfL* tlX I* 

[0020] **wttt, *4 07c*a>a<bl*±«x> 

*40)5c*a)^b«BlZj:orfi»«:*— 5^^»« 

\z&vx&m<Dmtht><mmx2z>ti^tztoSi+ 

14. msoTc^^^s^^r^uT^h^^'j^^-r^) 

[002 1] *fc**Wtt, S i C««t COS i CH 

[0022] tteffix^u=ttHMfcttr«ura 



[0 0 2 3] **MI=J:tttf. iS&SBCD&KlcttLTg 

[0 0 2 4] *fc**ffl«t. S i Cfii§£<tCOS i C« 

T\ «tII£ma«^liG eSgAM 0 21 C m-3j5Jl±-e*-& 
S i 1-x-y C x G e y ■ £ &AjXmfiL$tlXl*Z> C t £ 

[0 0 2 5] S i 1-x-y C x G e y I4S i C\Ztt^<X^ 

i 1-X-y C x G e y ■S»tt*ZilZ < |:y % *CD±|Z& 

***ttt«*-r«cij&<-c*4. s i i- x - y c x Ge 

I*. G e tTO^^^t>;lAHt7^;u77Xit^t 

MlziSi±Sia--6ct*<-C*. «fcy-»««tafl:*l4*4 
C^Tb^^^o fcrfc. ±IBxCDTO@li0< x <0. 5 "C 
fc4Ct*<»tL<, y (D*G(a(i0<y ^0. 3T*&3 

[0 0 2 6] *fc**WI4. HitS0)S i C«Ri* 
L^TK«ttffli:mFEmi»fiMa)S i c«*tlc»**i 

"c» Mi5mag6<tfjfs^2 3imicDs i cm&om&& 

IZG e jgg*)<1 0 21 cm-3m±(0S i 1- X _ y Cx Gey 
M tfte tic £ *x X I C £ £ Kft <!: f £ o 

[0 0 2 7] *&ET-I4. Va«&#— KU >4Ti;ft« 
i C««(D«*«lCBfrS<DGeaiS<DS 

' 1-X-y C x Gey B (0<x^0. 5. 0<y^0. 
3 T-fc£C LIM tfMtfLZtlXl^OX. 

[0 0 2 8] ^fc**^lz«^#*«:»gli. Mm5£t^ 
14 1 x 1 0l8cm-3iUT<D7K^^^-r^S i Cfltt£. 

St4ct$fttttt4o K^^gSl^oL^r4,1 

x 1 OlScm-SjaT-Cfc^C^^^LL^o 

[0029] *«wc«*. s i cic7K3t£^r£i±£c: 
:t^r^, s i c\zmm^m^it^zt\z^ 

ytta*K*«*Q*1i-4Ci:^-C**fcA. *t'J7l 
gM^rt'J7«»Jl$±#^ti-4C(i:^$4o 
[0 0 3 0] 

#iltffiW4o 
[003 1] (mi HSg^g) 0 1 (4, *S6M<DS 1 o 



(5) 



#1132000-1 0 1 099 



01 iZTF-f S i Cgffil 0 1 -LI" S i x C1- X 

H102 <h£@@ 1 O 3 A<BttC»ja**lTl**o 
[0032] Si x Ci- X KiX>0. StfcoTfc 

y, /<>k**v?*<s i Ccfcy»<SotL^ 0 * 

S i c/S i x Ci- X J^®fr £>£BJf ^fSllcfplfro 

5 *fc. S i C^fcl 

0 1 ±us i x ci- x n i o 2 t»str*wi:i=«fcy± 
n <i«j t o>ffi*it £ «± $ t± & c <t t Dite t # £ o 

[oo3 3] B2i*. *mmmizgkZ>nmmmom<D 

Hi lc^Lfc«4:W«-Cfc4o B i a>#J<tmfc£eDli. 

Si x Cl- x l102^Si Clg1 0 1 lCSt*l-Cl* 
Si x ChU 0 2(Dffi«A<ft£ci:j&<fc&J&^ B 1 

[0034] {mnmxm) i3it ^0)120) 

®3\Z7ri-fJ:o\Z^ S i Cg}£l 0 1 ±\Z#*J S i C/l 

1 2 0££jgfi1 0 3A<JI«lC^/aa?*LTl^. 

[0 0 3 5] tK'J S i CM 1 2 Ol*. Si C|S1 0 1 

y. tf'J SiCi120(0 K-lf>yMtt I 0l8 cm 
iC|120$Si C^ffil 0 1 drflU 0 3£<DNfl 

HBi 0 3#bs h>*y>$r-*-**:4b, 4-— s?9!S 

««ta*«*-*-*C4:*<-e**. *fc % S i C»«1 O 

i±ictfys i cm 2 o c*icj:y±]Mi 

[0 0 3 6] (m3SIS6^®) B4I*. ^^13 0) 
04|Z^"rj:5lC % S i Clfil O 1 JtlZS i x C1~ X 

h 1 0 2 . a 1 7cXft<b«9n 1 o 5 Risn i Ttmm (* 

BUS) 1 0 4^H«lc»ja**iTl^*. 
[0037] »i5c*ici*. «Mb«i4*x>*iue— A< 

ftfl>(»S*05c«SJIllV mi*fi*JICli. Ta, Zr, N 
b. Ti, Th, Bo. V, Cr, Al, B. Ce, 
W. Mn, Ca^CD^^^S^^tt^o 

[0038] sn omnmmtmm. s i x ci- x m* 

X>0. 5^<fotfcy, SiC/Si x C.H SiA^ 

t>±SffllizfS]A>ors i (nm'&tfmtmLTi^&tztos * 

-5ry^»M«»-r*Ct36«««-e*« 0 S i C 

ifiioi ±l:s i x ci- x ® 1 0 2$Mt*feao« 

[003 9] 05f*. H4lc*LfcJ:5tt«a**-r* 



[0040] 05 (a) ir^-Tcfcdlc. S i Cg£l O 

1 ±i=» 1 Ttmm 1 o 4 kai$ 

tToti5 (b) lz«r*3ft«it*f*«-r«. MiTc 
*l*0Hb«a£jSx :> $ ;u e— * t -OTtmx- & « 

fctt. S i Clttl O 1 *COg*£§<t£JEL. m 1 5c*« 
lb1$DJS 1 O 5 A^ISta? tl4p -t^BL S i Cgffil O 1 

affiA^i*st*36<aw*a)-e. s-i 'j7f4««t*5 

S i x C1- X B 1 0 2«^tl^)c C<DJ:5lC. 

■ci*s i cs« 1 o 1 tpommitn 1 7E*£Kis-r4(& 

[0 04 1] B6li. B4lc^LfrJ:5<PfllfiR**r* 
«««**ft8r*fctt(D«aS*a<7>ifta>«S^LfcX 
HBr®0-efc& o 

[0 042] 16 (a) (-TF-r^olC S i C^ffi 1 O 
1 ±IC#U S i B 1 O 6 <tm 1 7c5iJI 1 O 4£Jf tfcClte 

j*Lfc8L «»a«t«5. *i5c*tt8Mbi*£i*x:/* 

iUlf— A«m<7>ffi*i07E*^fc«fctf>* S i CS«1 O 
1 U 16 (b) IcsfTJ:?!::* milt 

mmttom i o 5 wwa***. s i c*« 1 0 

i+a>«*I*7KUS i»1 0 6<h£SJEL. Sfclzs i 

cs«i 0 1 mmfrZitetmtfmi&tzto* s \ v?* 

fcS i x C1-x M 1 O 23&<fl2j«SF*l*. fcfc. *°'J S i 
H06l:si C^ffii O 1 fcBi:»«Hfc«:*J:3lc 

5 ^ * msissi $ «*r * c £ Br tt -c fe a o 

[0043] 071*. B4|C3FLfc*5fc«l***'rS' 
SlfrffiB-e&^o 

[0044] 07 (a) iz^-f £51::* S i CS£1 0 
1 ±IC«U Si|106 S^^lCj^/SLfc^. tK'J S i 
^1 0 6±i:K-/<>hS-ft>;lAt^o S i C^ffi 

1 o 1 ttf*) s iBi oettHCOSB-efty. 

aA**l4 K— /<>K5c*l*. SiClfi[10lA<nI 
■efctvliSfeTu^. JM*MIC(4N. P. As. Sb. B 
i fr&»«t* 1 OJUJ:CD7C^r*fey . Si CSS 10 
1 *< p fi-Cfcfttf 3 j&TcXttlM* 2 WICI* 
B. Al. Ga. In. TI. 2n. Cd. Hg, S 
c. Y. Be. Mg. Ca. Sr. Ba. Rafr&Stf 
*l* 1 OfeJL±<D7C^T*fe-i)o -f*>aAlc*y. 0 7 

(b) ic3F-r«fc5ic. ^us 101 0 6i±K— ^htfy 

Si|107i«y, K— ^HK'J S i IB 1 O 7(DT<D 
S i CSffil O 1 t-f*^aA**lt7^77X«« 
1 08t44. 

[0 0 4 5] ^IC. 07 (c) IC^t-£5lC. K-^h 

#y s i hi 0 7±\zmi7tm®i 04$mu »n 
sto7c^T?fe4/c*). 07 (d) iz^f £5(z, mi 

8*«Mt»»l0 5tfM**i, K-?h#'JSiH] 
0 7 tgfgtSfCLrS i x Ci- x S1 0 2jWBJ8**l 



(6) 



*#g^2 O O 0 - 1 O 1 O 9 9 



ib-T4££ic3c-s i ctsa«igic3S:y^-ri^Lv5 

S i CCDtt&tffo&OX^ Si x Ci- X Ml 0 2 OtSS 
fi|i£l4 3 COit^A<^< fc£o 3C-S i CI44H-S 
i C^6H-S i C(Ztt^T/\*> V^^fc 

4o 

[0 0 4 6] (14^S) *8tt. **WD»4(D 

^IfIBJr®HT'fc4o 
[0 047] 18 (a) |ZsSTJ:5I=* S i Clft[1 0 

i±iztK<js i cm 0 9$js«ic^rtLfe«. #ys 

i C®1 0 9±ICK— /OhS-rt>;lAt^p S i c 
SCI 0 1t#'JSiCH 09liHCMST'fc5c 
-<t>;IAt^ K— /<> K5c3il::oi*TI4. i7 Uifcl^ 

TiaBjLf-^<D<t(^t§T*&4 0 -r*>aAic*u. is 

(b) \Z^T^5iZ. *°«JS i Cfil 0 9I4K— ^KtK 

'jsiclnotftij, K— ^ KtK'J s i en 1 i o 

(DTCDS i CSCl 0 1 t,-ft>aAa?tLt7^;U77 
i i 4: ft 4. 

[0 0 4 8] 18 (c) iCTFf^aiC. K— 

iKUS i CJB1 1 0±lz*BJHi i 2£«if Lfc&. & 
^^^^t5o &Mi 1 2 Affile J»«aa*L. 

*0>ttt;:*Mi i 2^a^LT4i<tL> 0 c*ucj;y. 

08 (d) IZ^f £5fC. SHbttflM 1 3*«»***L. 
K— ?h#<JS i CHI 1 0(*?M8JWbLTS i x c 
1-xH0 2A<»fit*tL4. T^VU^rXlbLTcS i C 
3&<««k31lC«koTIWe»^b-r«t#lZ3C-S i CSS 
ffi&l=ttij-e?l*J:l*3S i C©»Jt3&^ft*(D-C. S i 
x Ci- X RSI O20)«ft«l36tt3C©lt*3b<*<<f:*. 

[0 0 4 9] (»5SU6J^ai) B9I4. **UW!>SB5 0> 

0 9lz^-TJ:5lc % S i Clfil 0 1±lz*2 7c*^b 
1 2 4. m2 5c^^ 1 2 3. mi 5cX0MbfeJfl 1 2 
2Sl/m 1 tlSIB 1 2 1 *<HttU»J*S*lTl*4 0 

[0 0 5 0] »i5c*l*. e^b«8±ffix>^;ue-^fi 

0fll*tO7C*-Cfcy. *«MlCtt % Ta. Zr. N 
b. Ti, Th, Be. V. Cr. Al, B, Ce. 
W. Mn, Caf©Wb8«i^. m25u3£(4. & 

#J|Cl4. Ca, Ti. Ni, Th. Ta. Co. Mo. 
Cr. Mn. Nb. Fe, R e m<0<Pfr *>M1RZtl&o 
[005 1] B1 014. BB \zm Lit* 5 

4aa«ao)a3ft*aa>--«s^ LfcxaBrBB-cft 

4o Bi 0 (a) \zmr*5\z. «2 7cXJei 23^:1 
15ESM81 2 1 *Bttlz»«U SMt!ig£fT5C£lCcfc 
y * BIO (b) \z*+X?lz* «25cX»bttl8i 2 

4tmi ScSttltfeBl 2 2A<»l3iS*l*. 



[0 0 5 2] «3KJ:yaibtt^S i c±i=»a$tt«c 

*<. ft<bttJI!*<ft*ift £ 4x4 C 4: Iz* y tt1b«£jftl= <fc 4 

a>««trMb*i*^« c t a<t* # 4o 
[005 3] (S6%tEfi$a) *^a)S6 
<DXIK»a[lcff««a«ifia)-ffi|«»Lf=KBBT?ft 
$.111 lz«-r«fc3lc* S i CSCi o 1 ±\zm i 5t; 
*A*&fc4fML S2 7c*fr&JS:*«ttL S 1 7c*8Mb 

* a » 2 7c*s<btt** t> a 

LfcjEfiEBl 2 5A<ff2j££*iTl>4«> 
[0 0 5 4] Ki5c*l*. Kft«B±J«x>^;ue— A<Jl 

ffil*?>*l4. *2 5c*l4. i^b«3£j*x>$;utr— 3&<ft 

o>«i*ti-37c*-cfcy. m5 6DHS£^^<hi^«07c^A< 

ffll*&*l4o 

[0055] B1 214. Hi i \zipLtz* 5fc«tric£* 
f 4 m*l«3i 0) Sit CD - m £ 7* L fc XffUr® B T? & 
4 0 Hi 2 (a) lc^-Tcfc5lc. S i CSCl 0 1 ±\z 
m 1 5£*t«25c**<afiLfcfflfi» 1 2 6^ML, 
^S^fr5 CirlCcty . B12 (b) fc**-*- £ 5 ICS 

&H 1 2 5jWfcJ**ih,*. 

[0 0 5 6] *«-cr*. ;H£lf 1 2 5*a>^b«iicjiy 

S i CtM-S7^S«6<»6Wt, S&fBl 2 5 

*\zmttotm&ztih^t\z&ymitm±mzjLhf& 
««tMb£i***4cfcA<-e#4. ^fc. 

[0 0 5 7] Bi 314. *Slljfi^S8lCll$a««i&<Dffe 
<D«*5i*Lfc»rffiB-e*4. tSb%, B&B 1 25± 
1=*** :/» 1 2 7AW$^tMo ^-;?B1 2 
7<7>$mi4. Pt. Au. Pd, N i E$£t£JSJ6L 

t*;?B! 2 7S»rtf*C4:lzJ:y. tffi^SI*© 

[oo58] (m&mmm) bi 414. *mos7 
0mmmm\zm&m&m&<»-m£iKLtzmm®x-& 

4o Bi 4fz^-T<*:5(c. nlS i CSCi 30±lc. 
K2 5c*a<bttHl 3 4. ff27cXB<b4toJBl 3 3. « 

i TciKK^biMf 1 3 z^Lism 1 7c^n i 3 i tff&mzti 
[0059] miTtmt* at<tm±&=.>*A,f£—ifia 

ffll*&*i«o m25c^t4. ^b1»^«x>^;ue-3&<fi 
[0 0 6 0] Hi 514. Bi 4|c^Lf-<fc5fc*Sfi££*i 

-r*a««nta>gm*afl!)-«t*LfcxaBfBB'c* 

4c Bi 5 (a) iC^fcfcdtw. ngS i CSCl 30 



(7) 



*$B§2 000-101099 



±|z. «2 5cXa^b«9lB 1 3 3tm^7t$km^ 3 i £JB 
ttir^fi£L. »»S*tT5C«S:lcj:y. El 5 (b) Ic 

K2 5cx^b«BiBi 3 4. miTtmmm 

ffi 1 3 2*><ff*/££*l&o 

[oo6i] aft«a*<s i c±rc^ja$4x^c^icj:y 

5 ^ ^ tj -H0)««ts^b*f*^* C <t A<T 

££o *2 7c*a^bl»*fflt^ri^4fc«>. ngS 
i C *<Z> K— /<> h"Cft4I*A<S i C*3eh65l#ttS* 

[0 0 6 2] (l8HHm) 13 1 6(*. *mxcDm8 
©*a»ffll=«4aaa*a>— aS^LfcRBH"*?* 
£o Si 6JCjF-T^5l^. niS i Ci«[1 30±lzm 
I5c***fc£a«. K2%*X1bftft*&ti:«fltt. m 
1 %KM^b«B^&tt«1li«&tfff 2 7cXaibM^&tt« 

[0 0 6 3] miytmit. BMb*±rtx>^;ue— 3&<Ji 

ffll*£*l£o a2?c«(** ^btt£fiEX>$UUfcf— 
[006 4] @17lt |1 6lZ5FLfc<fc5fcaJ3c£* 

-r*«a«*(D»a»a(D-«*fitLf=xaBfffiH-e* 

«• Si 7 (a) (Z^-r<fc5!C. nIS i C^ffi 1 3 O 

±icmi 5c*t*27c*afctt*<aaELfcattfi i 3 6 
£aau nna£fT3cj:i=£y« n 7 (b) iz^ 

[0065] ^Gfltri*. sttJB 1 3 5 *aatbaic £ y 

S i C<t(7)^— S?*att*<*&*l«a» iMH 3 5 
*lCK<b«B*»l«**l*CfclZj:yaft1fc£fejjllCj:** 

ssa*a)««fA<»L^fc«). 5^ma<o<fcy-ji<D 

««SHb*tt**Cfc*<T?**. ff25c«aib«B 

ic*y. nms i c*o>K-/<>K*fe^a«A<s i c 

2att«tS©«a*l*rt**Cfcjb<-CS5 0 *fc. *3ia£ 

[0066] eh si*. ^mmmmzuk^nmrnAom 
<Dm&^Ltzmmmv$>z>o -rut>^>. 01 7-esFLfc 

m&M 1 3 5JblC**^:7JB 1 3 7A<»JiE*tirL^4. 
[0 0 6 7] (»9SSffiff*ffi) 01 91*. ««no>«9 

o saw s i~ -5 sae$ iS<D —m $ ^ l fc m m 0 v fc 

£0 01 9f=*-rj:3lC* p£S i C^ffil 40±IZ. 

s i cic^aaawaarcK— ^*nfca35ca*aa 

§145, «2 7C»&1bttlRl 4 4. m25ESllBl 4 
3, 11 7C«fiMblWB 1 4 2 &tf » 1 TC^tB 141tf» 



[0068] miitmt: a<ba*«x>*^e-A<ji. 

<0tt£tiO7c*-t?fcy. X5<0X&Wffi£l3a0>5c5l*< 

at^atL*. m27c^ii. aft*±*x>*^e— 

ffll^btl^o S35cSltLt(l 3a5c*acLM4 2»l7C 
*3b<fflL*&tl* RtfcttlCl*. B. A I. Ga. In. T 

I. Sc, Y, Be. Mg, Ca. Sr. Ba, Ra. 
Zn, Cd. Hg^bIffi$ni)o 

[0069] i2 0lt 01 9lC*Lfc<fc-5fta*** 

-r4aa«a<D«a*^a)-«*^ufcxaBfffiB-cfc 

£o 020 (a) (Zijt-r ctaiC pSS i C&ffil 40 

±fim 3 tc^h 146, 12 jtmm 1 4 3 &itm 1 tu^ 
H41 A<att$?ufijtL. »aa*fT3cticj:y . 0 

2 0 (b) m 3 7tJH^;I£Jf 1 45, I 

2 Tcaa^baa h4mh 5c*«Mbaa 1 4 2 m$ 

[0 0 7 0] *«"C(i, S3 7C*SK-/O^Lt^ 
1 4 5 t *t'J 7tf h 'J >*t4fctt, 5 7> 

[00 7 1 ] (mi OUffifJi) H2 1lt **M<D* 
fc£„ 02 1 lCsM"«fc9lC* pfS i C^ffil 4 Oil 

iz % s i cicxaaoTMa^F— ^dti«!:a3 5cax 

3 5c«^ i7c*8Mb*fr&& 

«a*&tf a 2 TcasMba** b & l 
H5i ttfmmzi&atztiTi**. miTtm. %zit 

*&tfa3 5caicf4, m9 0>IIS6^ffi<tf5|«<7>7cm)b<ffl 
[0072] @2 2(t 02 1 iZTr^tz&otem&LZm 

-r «aaaao>aa«ae<o-a * * t fcxaa a 0 & 

£ 0 022 (a) {C^-TcfcdfC. plS i Ci£l 40 

±\zm 1 Tim. a2 5c«atfS3 5c«*<sfiLfcs«» 
1 5 3Sml, mxkmzftoztiz&y^ 022 

(b) Iz^-Tcfcaic. s i Clc^«!ft3b<KSfilcK— ? 
* *ifca 3 tc^SSJSB 1 5 2 t ;1&ff 1 5 1 A<»fit * 

[0073] ^Cy-C?^. 3S37cfPt£ K— h<t LTt 
CI8SH1 5 2*»fiW *Cfcl=J:y. »90)XI^ 

ataaic sy*ait»iK©«a*i*^*ct^ 

[0074] 02 3ii. *aaaaira«aaaaa>tt 

1 5 1 ±\z*rwzrm 1 5 tmmztixi^Zo 
*r*vzrm i 5*<Dtt&3Lifi**vym\z*ztom\*+ 

01 3t?«Lfc*^«y^H0)«i:a«-eft4. 
[0 0 7 5] 02 41*. 02 3lC^LfcJ:3fc#ifi££*r 

r*«a«a©«a*aa>-««*ufcxa»aH-e* 



(8) 
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piS i CSffil 4 0±\z4*>SZAL. 024 (b) 
024 (c) (CTF-TJ: *1tc** m27C^ 

024 ( d ) ic^-r a \zm&m i 5 i £ & 0 a? 
^\z^o±\z^^v^m i 5 4£mmrz>zt\z&y % 

024 (a) cd£o\z. mz7Lmtm37tmo^^ 

>;lA^fH]B#[zer5 K 3 TcSttf K— /<> h t LT P 
S-S i C 1 4 0tp\zmAZ*lZ>(»$:i8.m t T&ZttfT* 

5^^»«!ftts^s6lz^sT*1i■*ct3b<-e# 
*. 

[007 6] (m 1 1 ltS6fl2B) 0 2 5 I*. ^B^com 

1 1 commmizmznmm&to—mzyFLtzm&mx* 

£><£> 0 02 5ic^"T pis i cs*£i 40± 

s i c izmm&oT-wtotf v—yztitzm 3 5tmm 

;MH 62t, 35 3 5c*^ m45cm*^ 

^t*^e><i:*««A<affiLfcaffi* 1 6 1 tmmzum. 

[0 0 7 7] *4tc*I3\ m<b^£j&x>*;ut:-;&tf 
a^b«B±fiEx >s ;t- tf— tfit t (cftcofil £ l#o5u^-e fc 

y . ^WICI^T a. Nb. Ti, Th. Cr, Mn, 
Ca*0*fr&»«*ft£ o *35c*£L"CI** 3&tc 

<DtfiI«T^^)o *0'JT*i. M3tcS§£ K— hi: L 
T^*;ig;§£Jf 1 6 2 £ Z£fzj:y. 5 

[007 8] 0261*. B2 5lCiFLfc«fc5«E«Ja£* 

r & affi«jit<D»is**o -« £ ^ u *:x*ibt ©0 x a* 

4o 026 (a) m45c^i:m37c^* 
pIS i C^ffil 40±lC-f 7|->;*SAL. 026 (b) 
Ic^J^frT^u^rx^tgn 6 5^)i!Mo Ml* 

■c. 02 6 (c) ic^-r^aic. n37tmm 1 6 6&1* 
26 (d) ic^-r<fc5icjg^i 6 1 a?b 

lC^-(D±(C^rA'^^ 1 6 3^^-T€)C<i:ICc*:y % ig 

[0 0 7 9] fcfc\ JSl±HWLfcJRl -*1 lOXM 

L>t5 0 0°C-1 0 0 0°C. »^L<(i7O0 o C-90 
0°C-Cf75C<b3t)<»*LL>o 

[0 0 8 0] (SB 1 2HJSJ&BS) 02 7 1*. #&fB<Dm 

[008 1] 02 7IC^-T«fc5lC % S i C£m*fc I G 
BT 2 0 1 0Si2O 1 a±lCA I — S i -CEtS*f2 



OZtmtitttlXtiy* CCD A I - S i -CEtMT2 0 
2IC!*A I 9*fV2 0 3 >y£*lTl^ 0 A 

I - S i - CEtttt 2 0 21*. A I *ICB;8I8*)SI±<& 
S i St;@5Slfi»JM±<Z>C^@j8LTl^o A I tp&S 

iSAai. 5%. casino. 7%saab<a*LL^ 0 

[0 0 8 2] ilfts i icSLTEMtti: LTfflt^M 

Ai-si #&£s i cizzsLxm^tzms. s i ca* 

ftAI-Si -C&mi^&ZtlZ&i), S i *<7>&H§(7) 

2\ «a«B»*E*«#<o«a*«*r«ct^-e* 

[00 8 3] (m 1 3 Hffii&B) 028 li**^(B3S 1 
3(DaiB»Blc«**»(*»«a)KaBHt*Lfc*a)-C 

[0 0 8 4] 0 2 8lC7F-rj:5lC, S i C^1S2 1 1 ± 
«ffi±U:liS i CXtl2 1 2Mva v h*-ta2 
1 3 3b<»**#l. S i CIS2 1 iMLbictt*-— 5* 
^m^!2 1 4A<»fiSitL. CtlbCtys i C-SBD 

(y37h^r»/\*'J7^t-K) 2 1 OSMLTl^ 
& 0 SiC-SBD21 0C0V3 y ^-1^2 1 3±. 

tt-5 7^1^2 i 4±ici*. a i *\zmmm&&L±. 

<DS i &tf Crt<HI*LfcA I -S i -CHE«*t2 1 5 A< 
fl£fli2F*lTl**. COA I -S i -CE«»2 1 5(7)58) 

Ai-si -c^^t^^ctizcfcy % s i tpto&tmcoft 
un^^ysisficsttftBa^EBwosefcsi**. « 

a«#^E«M8»<D*«*«SM-*CtA«-c*«. 
[0 0 8 5] (11 4$tt^B) 0 2 9 1*. *%H<DX 
1 4(DSMfi»Bl3fll4i|i3Bi*»Blc-3L^r. ^-O±®0 

[0086] 029 (a) IC^f &5\Z S S i C— I G 
BT222<tS i C-SBD22 1 t * m^t>^XW\ 
-/^•^-yti:ElLT^^o 02 9 (b) IZtj-.T* 
SiC-IGBT222iSiC-SBD221 
a>Maa±l3l*. Al-Si -C1B^W2 2 3*<J^fi£ 
*tL"Cl>^o Al-Si -CB3«**2 23±izi*&mm 
224 (Mo«$Rl^) ^Ltlfil2 2 5 (Cu§l 
$ffll^4) ^/^^$ttTl^'S>o ^fc. SiC-IGBT 
222<tS i C-SBD221 <D&m$\\Z *,Sa 2 2 6 

Al-Si -C1E®«2 2 3ICJ: y % 5felca^<^<D 

t zmr « c t a<t*^ « . 

[0 0 8 7] ?Sfc\ ±IB^IJg^aSl 2-1 4tl*» S i 
C- I GBT^S i C-SBD^WIlCfelfTStt^L/- 
Zft.Z>\zmZ>-r. S i CSffll^X^^f^^ 

[0088] (in sfmrnm 0301*. *«^o>m 



(9) 



&ffl2 O 00-101099 



1 s<Dmmmmz&z*mte&wt<»&&*&*mLtzj: 

[008 9] £t\ S30 (a) iC^-f J: 5 S i C 
Sffi2 5 1 ii*SS i 02 12 5 2T*g5o S 

1 ciffi2-5 1 ommmofrs 102125 2*ay» 

130 (b) iZ7jk?£?lZ^ fg«2 5 3 
-r*i§£. S i C 

»*fc«l=K;a<DI»«ia3&<!&»i:tt*. i30 

(d) ©isttji^ts 1 CIS25 1 mm\z»Ai*i 

5«a2 5 5(dcXaHML9(cttltiL&4xttl^r«). 

2 5 5<Dj^flti±«a»2 5 30>^&t/Kaj!ft«!ias* 

7 LfcWzm^ftltfttfft La^U WI2 5 5 
CD^fiJc^fTOtr^lCli. 130 (c) (DiBizfiivcs 
i CS^ 2 5 1 ±C:2lofcS i O2 812 5 2*»*L3S 
Ittltfft&ftl^. S i 02 K2 5 2t(Mrt"4f::tf>lZl* 
H F&ifa>»£ffll^J&<* ^(7)E£ % 1^2 5 3^g|(: 

a#2 5 3*<»lz«*Stt-5c t$R6jh-T4o 

[0 0 9 0] »»tta)tatt2 5 4^LTtt, 4A|, 
5Ag| % 6 A&5cKl?&&T i . Z r , H f . V, N 
b. Ta. Cr. Mo. WA>£&«* ftfc 1 OJ2A±0)# 

[009 1] (Ml 6Hlil) H3 1tt, 

fc4o S3 1 lC7F-r<*:5l^ S i C^*£3 0 1 ±\ZS i 
1-X-y C x Gey 0 2 t^WZfm 3 0 3tff§mz 
M^tltt^ 0 xfiO^x^O. 5. yliO^y^ 
0. 3T?fey. G eSJgli 1 021 cm-3jSl±i:3S:ort^ 

[0 0 9 2] *^^^B3 0 3IZI4. 3:Jg. ftBIHHkft 
I<*Wi:i*N i , Pd. Pt, Cu, Ag. A 

u. Zn, A I , G a . In. C. Si. Go, Sn. 
Pb. Ti. Zr. Hf. V. Nb. Ta. Cr. M 

[0 0 9 3] Si 1-x-y C x Gey lis i C£Jt«Lr 
/OK^^WftW:^ SiCg«3 0 1^gi 
tttSft5^rt^?B3 0 3 fc(DMICS i 1-x-y C x 
Gey B3 0 2**«ESt**Ci:lC,*:y % 

«ta*««-r*Ci:A<T?*«. S i 1-x-y C X G 

e y 13 0 2A<S i Cg£3 0 1 fcEICSBSUc K— If 

[0 0 9 4] S3 21*. ^HS£^®lZ^4ma«itO>ffil 
<0«£^LfcWrffiBl?fc*o «a«iS0!>£*Mfc«ia 
I*. S3 1 lc^Lfc«i:^«-Cfc4o S3 1 <D9it&U 
S i 1-x-y C x Gey B30 2<D— gfl/><S i C 



Ste3 o i icat^tr^^^rfeio *aa>ftfl%&ic 

«^oTli^^J(DJ:5irS i 1-x-y C x Ge y @3 0 2(7) 
lil^I^Ct^fc^^ S3 1<&#)<bf5)*f0>3)££#i 

[0 0 9 5] S3 3 1*. *X»KaiCffi««afltSa>tt 

i*. S3 i \z7r.Ltzmtmftv&z> 0 tt3 tomttitt 

&<DIZ, S i l- x -y C x Gey 130 2±ftt)<S i Cl 
ffi3 O 1 lzS**iri*5jS7?fc*> 0 moffK^ftlZj: 
OT I*. 5 (COS i 1-x-y C x Gey 1302 

a>fi«A<3E*CfcA<fc5j!><. S3 1 <7)0iJ<tf5]«<£>3»m£ 

#t-£c<ta<r*££ 0 

[0 09 6] «17 HJg^S) S 3 4 I* % *3g0)CD« 

*mmmtfmi 6commmt¥i:Uz><D\z. s 

1 1- x - y C x G ey i3O2ll:Gel304^I^I: 
»*J*lTL^at*4. *«rf*. S i Cg*£3 O 1 
±|CS i C*y t,/<>K**??3&<ttl*S i 1-x-y C x 
Gey i3 0 2A<M*Jll, £ ^lZ^(D±iZS i 1- x -y 
C x Ge y J: lj t/O K* t W»L^G all 3 0 4 A< 
fl£J5Jc**l*a>r. fI/^W/^J7^J:y-l 

[0097] cm i 8 mmmm) s 3 5 i* % k i e a>x 
JB»»-c*Lfcj:5«:«***r*«a«afl>«i6*a 
a-«*^Lfcx8SrM-c**. 

[0098] S35 (a) IC^f «fc 5 IC. S i Cl%3 
0 1±lIzS i 1-x-y C x Gey 13 2 1 S«i»Lf::«* 
MUt£fr5 C^lCcfcor. S3 5 (b) iz^-TJ:? 
S i Cl^3 0 1 t S i 1-x-y C x Gey §322 

a>*ffi*ttc*i*r^5i«tt*a«4i±4 0 s 

3 5 ( c ) IC^f cfc 5 IZ. Si i-x-y C x Gey §3 2 
2±|Z***:/JB3 2 3£*fa£t!-& 0 
[0 0 9 9] S3 61*. g1 6a)Hte^Sr^Lfcct:5 

^«fifcs*-r*sa«jt<D»a**<Dft&a>«9s^ ufcx 

*I0r®Srfc*o 
[0100] 136 (a) IZ^-f cfcdlC. s i Cgfi3 
0 1 ±ICS i 1-x-y C x G ey 13 2 1 t**yZfm3 

2 3*JB«lzJ|IOLfc*. «MB«(¥3C4:IzJ:-dTB 

3 6 (b) lc*-T*5tt«5ii:r4. 

[0 1 0 1] H3 7li, Si 6<Dmmr*mv7f:Ltz&? 

«*a«a©«Jt*aa)«a>«ft « Lfcx 
HBfSSrfc^o 

[0102] 137 (a) [ZtfT^5\Z % S i Cg£3 
0 1IZGe^MlE50keV, K— XS3X1016 
7^77XttSfl)Ge<*> 
aA«*3 3 1 £J&ric-f£o •< * >&ASfil*£S~ 8 
0 0°C/><M£Ll\, Ge^*>SAfil#3 3 1 +ICI;*G 
e*<1 x 1 021 C m-3U±4>aarM£tl«. 
S3 7 (b) rz^fJ:5rz. ^f?B3 3 2£*8IL 



(10) 
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at'*ottst> fl m&mzftoztiz&^x* 037 

(c) {Z^r^olZ. Ge'f ^">;*iAH 3 3 1 I4S i 
1-x-y C x Gey^3 3 3tWo 
[0 10 3] ^filttSSO)^ t >;1A@ J MS LTI 

l^o 3 C*SiltfiiII4 4 HCBISStgiglCit^T/* 
> K**y ^ftlMDT*. S i 1-x-y C x Gey mt<3 
C&&ffi&tUZZtlZ& y, 5^ff«!Sfii£<fc 

A^0>/<9— V>K— Xa*H»-r4CA:lZcfey. Gel 
[0 10 4] (mi 9*J6»S!B) i3 8 12. mi 7CDH 

a>-« £ ^ l fexfier® 0 r* fc 4 o 

[0105] 138 (a) IC^-f«£5fC % S i Clffi3 
0 1|:Ge^DllE50keV, K-XI3 x 1 
cm-2T*>f^->liAL. 7^77Xt^Ge^ft> 
&A«#3 3 1 %&&L?Z> 0 <i*>&Xfcm*^~-8 
0 0°CA<M^Ll> o G e-ft>;lA»«3 3 1 *|CI4G 
e*<1 x 1 021 cm-3ja±a)Igt?t^$*l^ 0 #|C. 
038 (b) iCTFf cfc^fC. GeiIfgJf3 3 4 H JrV7 

^@3 3 szmmzi&mLtzik. ms^5o 

i:GeiM+t7^i *t»<&JHSl4i£-C fcottS 
l^o &4&JI£*t5c±:IC<£oT. 038 (c) Iz^-f £ 
5lC % G e-ft>;lA!3 3 1 14 S i 1- x -y C x Gey 
133 6 tttho 

[0 10 6] *fln?t. *»K««Ba>-f*>l£AJi*tt 

[oi 07] cm2 onjgf&s) @3 9ii. *5s^tf>m 

[0108] 039 (a) IC^T<£ S i Cgffid 

o i CGesi; k-/o hTc^s-r^-^A-r^c tic 

*y* 7%^77^S0)^t>;lA®^3 4 1 

■r^o G«tK-/<>h-rt>tt. HWicaAL-ct,* 

LSJ * I:;1A LTt<fct\ -f tf" ^aASSttia- 8 
0 0Wa*LL^. -ft>SXfl«3 4 1 *(Cl4Ge£ 
1xlo21 C m-3m±fl)iJt4««. K— /Oh 
5c5StfC(4. -f *>;£AfIiSS3 4 1 *<S i Cgfi3 0 1 
f^i;&mStfc:£fc(&£ffll>£o S i C^«3 0 1 ri<n 

P. As, Sb, Bi. V. Nb. T a if* ^MViZtlZ 
tO>£U S i cm$L3 0 1 t<f>mvS>tiii. K— /O 
hl*3j*sRlM*2tt5c*. **MlCf*B. A I. Ga. 
In. Tt. 2n, Cd. Hg. Sc. Y, Be. M 
g. Ca, Sr. Ba. R a *&Sft£tlft * Oft 



[0 10 9] -r*>aA«*3 4 1 14, T*;U7TXft 

-ractic^y % «B«3 4 1 hSS^S i 

C4>lcfclt4J»¥ffittfflT?<DH*l8*J5A±:(DaSA:<j: 
*• *£0>l£S. *a>xaTfl3jSc**l5S i 1-x-y C x G 

e y H3 4 3*a>K-e>yaats»iiaMi-ffii±*^* 

[0 110] Ml$?Tof;i, 0 3 9 (c) \Z7jk-?£ 

^ ^/^aitaa>a»i*ifi-(?fco-c*ai^. «»«ia$fT5 

CitlC^y. >ft>;!Al3 4 1 f4S i 1- x - y C x G e 
y IB 3 4 3ift6. *r;?i3 4 2fcLTI4*B, * 

f4cfcl\, 

[0111] cm 2 ibb»b) 040(4. «*«o)a 
2 1 oaa»Brca«aaafi^)Kfi«sa>-««^L 

f=X?I»rffi0-e&£o 
[01 12] 040 (a) \Z7fk^-^5\Z^ S i C^ffi3 

o i ICG e JkZfi K— /O hjtmm-^&AI'&ztlz 
*y. T^^TXttBtD-f t>;5A»«3 4 1 $M 
^*>»Afttt^K— /Oh5c3Mffi. ±i£Lfc 

I2 0fl)»i^t^fc^ fl -r*>SASiJs£ 

34 114. T^A^TXlfr&CtlCcfcy . M«3 4 1 

*©K— /OhBBtfs i C4>izj3it-s»3|iw«ffl'ea> 

£*L&S i 1-x-y C x G ey H 3 4 6 K— tO^fi 

[0 113] JSMBaSfroT. 040 (b) ICTF-Tct 5 
ICS i l- x -y C x Gey 03 4 6*MLfcft, 04 O 
(c) IC^-Tc*:5IC. GeS344i^t7^S345 

zmmz&m-r&o tmmt^vymmommomm 

lij£-efcoTt&L*o ^t^^@3 4 2<h LTI4&^. 
*BHMbft1btt£. 5fclc^Lfc^<D£l^a>4,(D£flH> 
*ltf<fcl*o G ej^3 4 4I4S i Cg%3 0 1 

[0 114] (S2 251*63*®) 0 4 1 14. **H<DS 
2 2 0>SIJB^fl8lc«-6aa«a&(DaiS*^<D-«*^L 

[0 1 1 5] 04 1 (a) {ZTTsTt&OlZ. S i Cgffi3 
0 1 ±|CG e t K— /O h7cJS<DS^^B 3 5 2 ftM 
Lfcffe* 04 1 (b) IC^-TJ:5IC % GetK- /Oh 
5t3?££-f t>aALt, 7^/1/77 AtfcSO A 
«*3 5 1 S^JS-r-So -<^->;*iA^#^ K— /O hie 
B»l*. ±i£Lfrm2 0<Dllffi^lg(7>ii^<tB«-efe 
^ 0 -<*>;£A^S£3 5 1 14. 7^l/777W4Ct 
iCcfcy. ««3 5 1 4>0!)K— /OhgJK35<S i C*ICfe 
lt*»¥!B*®-e<DH»K»J21±(DSSt>S:*o *C0^ 
^a>XfI-CJ^fi£$n^>S i 1-x-y C x Gey B35 



(11) 
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[0 116] MI^ItoT, 04 1 (c) iC^-f «£5 
ICS i 1-x-y C x Ge y i3 5 4$MLfc», 

:7j§3 5 3£li#icii«T<i>o Hffil^^t ^^Ji 
Wa>W*l*3ST?fcoT4,ai^ ^t7^i3 5 3 i:Lt 

[0117] (|g 2 3 0421*. *^BJ(Df 

T*ft£ 0 

[0 1 1 8] 04 2 (a) iZiji-f&OlZ. S i CS«3 
0 1 ±fZsKU S i Jf 3 6 1 £it»L*:8L 04 2 (b) 

;u:7 7*#S<D;3-A«i33 6 2S»«t4. -ft>;iA 

fS«3 6 2li, s i C4S3 0 1 t^i:»iai:K-e 

-8 O 0°C*<M^LLN o -ft>aAffi«3 6 2W:ttG 
eS 1 x 1 021 cm-3ja±a>»fiT-**r£i*£o 
[01 19] 042 (c) Cl^-f £ 51^ f&&^£fro 
T-f * >&AflH&3 6 2£S t 1-x-y C x Gey 136 
4£U $t>IC^(DJllcma3 6 3*Jf«l=liffl-r4. 
Oft <h B«*t fgaiHB l±iS T* ft o T £ L 3£ tl I* U 
IK m*!3 6 3«tLTI*. *HIHHb«fttt&\ ^ 

#ttl::(*. Ni. Pd. Pt. Cu. Ag. Au. 2 
n. Al. Ga, In, C, Si. Ge. Sn, Pb, 
Ti. Zr, Hf. V. Nb. Ta. Cr, Mo, W(7) 

[0 12 0] (f 2 4Hffi^i) 04 31*. *§%W0>M 
Trfe£ 0 

[0121] 043 (a) iC^-f £51::. S i Clfi3 
0 1 JlICtK'JS 1^371 ^IftffiLfc^. Ge&tf K— 

/^hTu^s-r^-v^A-r^cirfc^y, 043 (b) 

ZZtefiL-t&o -f7h>;1A^gl*SS-8 0 0°C*<M£ 

LI*. -<^>;^A«1S£3 7 1 *ICI*G e ^ 1 x 1 021 c 
m-3ia±(7);1S-e#^*"t±^o -f * >ii Aft#^ K— / * 

[O122] 043 (c) IZTftT&OlZ^ f&mWZ'n'D 
X4*>%.Am&3 7 2£S i 1-x-y C x Ge y i37 

*tL. *t,ic^(D±izmii3 7 3zmvt\zmmi-*>o 
l> 0 ifi3 7 3\z\*&z7rkLtz : botmm(D&mm : £:m 

l*Z>ZttfT'£Z>o S i 1-x-y C x Ge y i3 7 4|*S 

[0123] (bzssbbb) 04 41*. 



2 5o>xit»siza«iia<Riia>aift^$^'r0rBB 

[0124] 044 (a) ICt^T £ 5 S i Cgffi3 
0 1 ±\ZS i <tG e(?2B£4felH3 8U^^i38 
2*Bttl::*«L*:SL 8ft«vSSfr5Ci:lcJ:tJ. 04 
4 (b) IC^-T£ 5(C % S i C§fi3 0 1 i XtfG 
e <D;1 i &!fe)l§ 3 8 1 A<&f£LTS i 1-x-y Cx Gey M 

3 8 3*><ff2/££*i<i>o ^r-V^^JB3 8 ZtLXit. 9t\Z 

[0 1 2 5] ($2 6HJ6ff2S) 04 5 1*. *%9)(DS; 

[0126] 045 (a) CZtfT £ 5 S i CIS3 
0 1 ±|CS i t G e(D;^^m3 9 1 £«ttlzii« Lfc: 
K— h7C*$-T t>;iAtl»o -E-<D&. 04 5 
(b) \Z7TsTt±5\Z*r*yZfm3 9 3^tiWLfz^. & 

ffls*fT5 0 Uftffiatccfcy. sici«3oitK-/< 

> hTi;^^* >;£A£*l*:S i i:G e(D;li|g9 2 
A*Sl£L. S i i- x -y C x Gey 139 4^M^*l 
£o S i 1-x-y C x G ey 13 9 4 teWBJSlC^ttttlA* 

[0127] fcjfc\ Ja±H^ Lfc* 16-126 OHJfc 
fc^T5 0 0°C-1 0 0 0°C. Jff L<li7 0 0°C-9 

[0 12 8] (12 7j|j6^s) 04 6f*. *mmmm 

CS«il*i£(D£tgi!<D:tf— KU >7&&lftz£ *fc. 

ft ftk A< T* * £ £ 5 1 c L 1 1 * <D V ft o 

[0 12 9] 04 6^CfcU^T. 40 1(tS i C^ffi. 4 
0 2liSiClW+v^H5)lI^ 403l**f-K'J 
IsVttZh K— e>^@. 4 0 4(*S®Sa. 4 0 51* 
*M1H (Ttttt^K— e>y*tifcs i 1-x-y C x 
Gey If) % 4 0 6liillit^§ 6 

[0 13 0] nms i CIS4 0 1 IC. ^-f h K-^CD 
niSiCI^^>V«g@4 0 2 (19*10// 
m) £»rtLfc»fi£»«Lfc. S i CI4L^U>*4H 

(ooi) Ba>ivbH>*s i ®-c?fc^ 0 

[0 13 1] ±SB^IC^LT. a^ffiSSfrofc^. 
Km^HSt*1 2 0 0°CT*K1tm^^fi£Lf-o ^O^. 
«ECVDlc*ys&lz*>ij3>B<b«t»«L, h- 
*;H//m©»ftBli:Lfc. ^El^T. COB4bBS/<* 

fco C0)MftKA<»fltS*ifc8«lcMLr. 1 00 0°C 
T'*PWt>J1 0l9cm-3-f^>;-iALfc o 

i 5 oo°c-er-— ^tffl\ K— ^Lfc^a>^ 



(12) 
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404iLtNiSl/imIfL, $t>lC9 5 0°CT*7 

[0 13 2] ;*{:^ Mffla-CpS2<7>K— tr>^H4 0 3 
Sffl*2fc;*LfcflL- Ge$-f*>aAL, d46 (b) 

(146 (a) \Z7F?*0\Z. SSffl3)e4 

0 5 (7fCa>^K— tf>^$*lfcS i 1_ x -y C x Gey 
JS) if&tfLLtz. &m&mm40 S^lCttG e/)<1 x 1 
021 C m-3&±<DSKT**S;h,-Cl** 0 
TO>»<bK£»*U gIlg4 06tltT i £l ji 
mliU/^ — ->^£fro;f-o £ ^ir. 4 0 0°CT* 
7-— ;u£frl\ H4 6lc^T£3tt«|j6*f&*Lfc. 

[0 13 3] CCO<fc5lCLT^LfcK*4-ett. S i C 

iW+vt^fil4 0 2iiSti4 06iiiva 

*h*-m«re&y, Ku^ytttftpfiK— tr> 

^l«!:I®i^4 0 6 tl*«ffi«lM4 0 5(Df^ffi(Cj: 
0)»««tS!*2x 1 0"4Qcm2 X'k^tzo C*U4. G 

4 o o°cSJS0)f6ST-— iu-et Affftsf— s t/^ttaw 

[0 13 4] #a:/<D<f:J->l£AttlC. 11(01 

tti«ffi£WflE»<bLT 5 O nm^||(DiL«tI^M 

U ^<D^±tB<t^4ilCLrG e(7)-r^>5iA$fTofc 
KtttftflELfco CO**. &afcg*af4l x i 0~4Qc 
m2 -e*y. S&fC*— 5 
[0 1 3 5] S i Cifi4 O 1 ^Ltp !21<DS i 

CtffllV K'J >?\Znm K— e>{f»«fflL^K 
tttiftlSLfc. aSa9B4 0 5lCl4GettlM4S i * 
**>&ALfc*0>*JBl*fc. 

141 0-5Qcm2 ^COfil-efcy. ^— 5^^»*36<«« 
■C^fco S i S-f *>aALfc4*a>T?te. Mi ©BUT? 

[0 13 6] («2 8H»g) 14 714. ^*^<Dm 
2 8 4>£ffiJ&niClK«*>3 h^r-/<'J7^t-K(0 
«J $ ^ L fc Br S B T* fc « . 

[0 13 7] niSi Cifi5 0 OlCnSS i CXt? 
;uJB5 0 1 *<Jf*jR£*U S i Clt'^vU 
i501 ±<7)EJT£<7>^i§Ucl4 p^S i C1502 *<fl*f£ 
S*l"C*jy % p^S i Ci5 0 2i:^tlf:S i CItf 
**rzs*)\,m5 0 1 ±lCl±->3 > h^-iffi5 0 3 3()% 
j£34VClt«. piSiCi502tv37h^-lli 

5 0 30)gffil47K'J v'Ja>5 0 4t?a^ *fcnffi 
S i C»«5 0 0»flB±lCtt*--5**M5 0 5*«» 

[0 13 8] Si ClW^rytJH5 0 1 *IZl4HrS 



&tf K*— *fi*<SS<. #K— /<>h*tttta>f*<638l* 

^«T-r«tt^iaa^**. ******i**cfcic 

[0 13 9] *fc % pSS i Cjf 5 0 2ICt**A<*£ 

fctf>. £*icpiys i c©**y7»flKi<±*u y- 

[O 1 4 0] 7K**<#*;h,*:S i CI4. K— ^> 

h -f > <t tKSI'T *■ > <t £ EIB#5HMi»] * lc -f * >&A 

oTfMWSCitfT?**. *Jit;mj£f4. ixi 0 18 c 
m-3jUTT?ft«»CiA«»*L< . *fc 1 x 1 Ol4 C m-3 

[0141] (12 93ElfiJt$B) 14 814. Je&HCDS 
2 9(D|Si6ff2JgfC&£v3 * h4-/^'J7^t-K<D 

mmm^yr^tzmmmv&^o 

[0142] nfS i CM5 1 0±|Cn^S i CIt° 
**->*;uJB5 1 1 tflMKdti. S i Clt^^V^Jl/ 
If 5 1 1±<DHfrfta>«*lzl4$/y3>ii^b«5 1 2*><ff2 
lS**lTl**. V'j3>i<bl5 1 2jW&J***lfcS i 
CXt^4vtiH5 1 1 <7>JtSi5!4->3 y h^r— M5 
1 3T?«:b*U tfcniS i Cgffi5 1 0M±|ZI4* 
— 5?£M5 1 4A<M$tltL^, 

[0143] nSSiClS5 10MSiCl^^r 
v-WUff 5 1 1 +l=l4WKa>aftO)B**<#*4xTL^ 
& G S i CI4S?L^lcfiH-r^SS^Ki*<^<. &i?t£ 

^ Y 'J 7lSS^t 'J 7Sai*<±I L , va^h^r 
[0 14 4] «BR3ft<4**ifcS i CI4. »BlcK— /<> 

h * > t KtR^r * > i s nMiMiiH ^ ic >r * >a a 
ixftm~fz>zt&v2& 0 mm&mt. ixiois c 

m-3jaTr*fc-5CiA<»^L<. tfclxl o14 C m-3 

[0 14 5] ±iEm2 8St/2 9C0^ffi^ST*l4 

va h^— /<UT5T-f*— KSfflcKKLfe^ S i 

c^©<*^fct®fflpi^r*fe^o 

[0 14 6] ^fc. ±SB&S!J6fl£JgT*^L*:S i CIC 
14, 2H. 4H. 6H, 3C^±TOl£JMgig£tOS 
i CA<fcTI4^€)o 

[0 14 7] ^^0>SIJg^©lCOl\Tffli^Lfc 
**^(4C4x^COSIJg^3glcBaS*n^t(7)ri4^ 
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[0 14 8] 

ft*. 

[02] *mmn i a>xte^nicfiK««A(7>iba>0i£ 

[S3] **W0)«2<DJIJfi^jBlz«*«ffia)— 
Lfc0 o 

[0 5] **^(©*3a>*J6J^!B(zia6-5»axS(D— « 

[0 6] **MO>JK3a)JtJ6»ffllcfl6-5»5ftXSa>ffea) 
IM&scLfelB. 

[07] **wa>«3a>s«6»jaic«-s»axfia)fft(D 

[08] **8B0)*4a)Stllfi»8S(c«4»iftxSa>-« 
^^Lfc0 o 

[09] *§smoms<Dmmmmzmzm&<D—m&7F 

LfcB. 

[010] **wo>jii5<D3tifi»a8ic«4»iixaa)- 

ff&pLfcB. 
[011] *«^(DS6(D5IJfi«$ffilz«*«JfiKa)-«$ 
^Lfc0 o 

[0i 2] **wa>K6a>S6ft»ffliizff4«3txa(D- 

«HS^Ltc0p 
[013] **^<DK6<Dj|Jfi^aSlZ^-g)««(7>te(D« 
tflcLfcB. 

[014] **«a>*7(DS8JB»airz«*«irt(D-«$ 

^L^0o 

[015] **M<Dm7 0)lllB^I2llC«l»»iftXS<D- 
«*^Lfc0o 

[016] **K(D»8(DSgJS^JElZil^«fi)Ea)-ffll$ 
4* LfcB. 

[017] **Ma>*8 0)Stifi»fl8iz«*aitxaa)- 

A£;FLfc0o 

[018] **M<oS8 0>j|jfi^ffiic^^«ifiSa>ft6a)« 
[019] *§&mo&9<D&i&M®\zm&mtii<D-m$: 

*Lfc0 o 

[02 0] **W(Dg9fl!)SI!fi^ffilCflB^atiSXSa>- 



[02 1] 0(DStJ6^fBlC«*«fifc<D-« 
£*Lfc0 o 

[022] *mBf\omi otDjjjfi^Barzflsaaiftxaa) 

— 0l£5%LfcB. 

[02 3] O<DS8JE»SSlcR4»«<Dfl60) 
A£inLfc0o ' ' 

[0 2 4] *§£ux<Dmi oa)seifi^!Bic«*aiixaa> 

ffe<7)«£iFLfc0p 

[025] *%9)G)9n 1 a>xiB«ni=ft««inK0!>— a 

[02 6] 1 fl)S8JE»»lC«*«atxaa) 

[027] ^^h^com i 2<DmmBm\zmzmm<b-M 
[028] **w<z>mi 3o>mnteu\zmz>mmo)-m 
[029] 4 0>3ei6jg»fc«*«ja<o-ffij 

[03 0] «%^<D«1 5 0»Bf*Bl=tt«BXxa0) 

[031] ^jmbomri 6<Dsss6«mi::«&«j*<D-A 

£a*Lfc0o 

[03 2] *Mi0>ffi 6OX16^9SlcfiR«fl|tt(0ft&a> 
A^^Lfc0 o 

[03 3] 6 0|klMMBI=ff«1ftjfta>1fea> 

A£^Lfc0« 

[034] $^011 7 <omi&!&m\zmz>mmo>'-m 
[035] 8 <b&mf&m\zmzm]&2:m<D 

— 0fl$*Lfc0 o 

[0 3 6] **^<d»i 8a>»t»SizA«Hiftxaa> 

[03 7] 8<MSK&BlC««aitX8a> 
te<DA£*rLfc0 o 

[03 8] *itmo*i 9a>m&Bm\zm&si&jLm<D 
[039] *§zw<Dmz oommmm\zm^>m^m(r> 

—ffiZTFLtzMo 

[04 0] **W0)m2 1 <DHffi*&BSlC«&SiSXS(Z) 
-«^^Lfc0 o 

[04 1] *«wo>*2 2a>S6J6»ffiizflR4»jtxaa) 
[04 2] *«mo>it2 3a)itiKiitticflK«»ixaa) 
[04 3] 44Kna>*2 4 0)XiB»ffiicflK«aiftxaa> 

— ^^^Ltc0o 

[04 4] *sbmo)S2 5 0>9eiE»flsicffi«aifixa(D 
[045] **M(7)m2 6a>iitg^a§iz^^aitxacD 
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[04 6] ««en(DX2 7a>xtt»ni=ff««tAo-fl 
[04 7] **wo)*2 ammm\zmz>mm.<D-m£ 

[04 8] *^<DS2 8|lt6^®fZll^«lfi6<D«l<7)ffi| 
£^Lfc0 o 

1 0 1 . 1 3 0. 1 4 0 — S i CIS 
1 02-S i x C1_ X jf 
10 3. 11 2-tIl 

104. 12 1. 131. 14 1 -m^Ttmm 

105. 122. 132. 1 4 2-HtcMMI 
1 0 6— *°'J S i M 

i 0 7-- k-^ktKu s i m 

108. 111. 1 5 5. 1 6 5--T^E;U^TX$Ii|£ 

1 O 9— tK'J S i Clf 

1 1 O - f—y S i If 

i i 

1 2 O—tK'J S i Cjf 

123.1 43-mz7tmm 

1 2 4. 1 3 4. 1 4 4...m2 7EmSHb^@ 
1 2 5-mi7cm. fS27cf?i. miTclftflHbta. fg25c 
fSi^b1$3<7>;H£Jf 

126. 1 3 6-mi7E^. m2 7tm<0}R^m 

127. 137. 154. 1 6 3-4t*>^i 
1 3 3-m2 7tliig<b*$9Jf 

1 3 m2 7cm^b^. miTC^^b^. 

1 4 5. 1 5 2. 1 6 2-m37C^iiJg^ 
1 4 6. 1 37cti 

i 5 i -an tc^. m z itm. m 3 7tm. m i ?c^^b 

1 5 3-mi5cfP§. m2 7C^. m3 7c^<7)?g^ 

1 6 7-m47C^ 

2 0 1 . 2 2 2 — S i C- I GB T 
2 0 2. 2 1 5. 2 2 3-E«*T 



2 0 3 — A I 9-f A* 

2 1 0 — S i C-SBD 

2 11. 251-Si C^ffi 

2 1 2-S i Clt^^vtJH 

2 1 3-va v h*r—n.& 

2 i 4-^—s vtnm 

2 2 1 — S iC-SBD 
2 2 

2 2 5. 2 2 6-1*1 

2 5 2 — S i 02 ■ 

2 5 3. 2 5 4 —Witt 

2 5 

3 0 1 — S i C^*£ 

302. 322. 333. 336. 343. 346. 3 
54. 364. 374. 383. 394 --Si 1- x -y C 
x G e y Jl 

3 0 3. 3 2 3. 3 3 2. 3 3 5. 3 4 2. 3 45. 3 

5 3-**vZfm 

304. 334. 34 4 — G el 

3 2 1 -S i 1-x-y C x G ey It KM 

3 3 1 . 3 4 1 . 3 5 1 . 3 62. 3 7 2. 3 9 2— 

3 5 2. 3 8 1 . 3 9 1 

3 6 1. 371 — /K'j s i &mm 

3 6 3. 3 7 3— WW. 

3 8 2— 3 9 3 

4 0 1 -S i Clfi 

4 0 2-S i Cllf^i/^^H 
4 0 3 - K— tf 

4 o 4— s@ma 

4 0 5— (S i l- x -y C x G e y If) 

4 0 6-$®iS 

500. 5 10-nlSiClfi 

501, 511-nBSi ClW^rvt/^ 

5 02-pIS i Cf§ 

5 0 3. 5 1 3-V3 7h^r-iS 
5 0 4— TtfU $/«Ja>H 
5 0 5. 5 1 4- 5^^«a 
5 1 2—>'J=l>M^S 



[0 1] 
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